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REMARKS 

Claims 50-57 are pending in the subject application. No claim 
has been added, canceled or amended herein. Accordingly, 
claims 50-57 are still pending and under examination. 

In view of the arguments set forth below, applicant maintains 
that the Examiner's objections and rejections made in the 
April 14, 2004 Final Office Action have been overcome, and 
respectfully requests that the Examiner reconsider and 
withdraw same . 

Rejection Under 35 U.S.C. §103 (a) - Obviousness 

The Examiner rejected claims 50-57 under 35 U.S.C. §103 (a) as 
allegedly unpatentable over Columbo (J. of Immunology) in view 
of Mohammadi (Science) . 

In response to the Examiner's rejection of claims 50-57, 
applicant respectfully traverses, and maintains that the 
Examiner has failed to establish a prima facie case of 
obviousness against the rejected claims. 

Claims 50-57 provide methods for treating or preventing 
cutaneous inflammation. These methods comprise administering 
to a subject an amount of an antibody that binds to kit 
protein, thereby treating or preventing cutaneous 
inflammation . 

To establish a prima facie case of obviousness, the Examiner 



Applicant: B. Jack Longley 
Serial No. : 09/474,478 
Filed: December 29, 1999 
Page 3 

must demonstrate three things with respect to each claim. 
First, the cited references, when combined, must teach or 
suggest each element of the claim. Second, one of ordinary 
skill would have been motivated to combine the teachings of 
the cited references at the time of the invention. And third, 
there would have been a reasonable expectation that the 
claimed invention would succeed. 

Here, the references cited against the rejected claims fail to 
support a prima facie case of obviousness. Specifically, to 
support a prima facie case of obviousness, one of ordinary 
skill would have to have, been motivated to combine the 
teachings of the cited references at the time of the 
invention. Moreover, these references would also have to 
provide a reasonable expectation of success. 

Columbo only teaches a human recombinant c-kit receptor ligand 
stem cell factor (rhSCF) and its effects on the release of 
inflammatory mediators from human skin mast cells and 
peripheral blood basophils in vitro. Nowhere is it suggested 
that anti c-kit receptor ligand or antibody can be used in 
vivo to treat or prevent any disease, let alone cutaneous 
inflammation, via blocking the SCF-KIT signaling pathway. 

Mohammadi does nothing more than disclose a new class of 
protein tyrosine kinase inhibitors based on an oxindole core 
(indolinones ) and its effect on fibroblast growth factor 
receptor 1 (FGFR1) in NIH 3T3 cells. Although Mohammadi 
states that selective inhibitors of protein tyrosine kinases 
have considerable therapeutic value, this statement, at most 
applies solely to the treatment of some forms of cancer, such 
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as glioma, through the use of indolinones . (Mohammadi , page 
959) . Nowhere is it suggested that indolinones are anti-c-kit 
ligands or that an anti-c-kit ligand can be used to prevent or 
treat any disease, let alone cutaneous inflammation in vivo. 

To support a case of prima facie obviousness, Columbo and 
Mohammadi, when combined, would also have to teach or suggest 
all elements of the rejected claims. Moreover, again, these 
references would have to create a motive to combine such 
elements, and a reasonable expectation of the invention's 
success . 



Applicant maintains that the combination of Columbo and 
Mohammadi would not have supported a reasonable expectation of 
success of the claimed . methods by one of ordinary skill at the 
time of invention. Columbo and Mohammadi teach only in vitro 
experiments and data, without sharing in vivo data relating to 
the therapeutic use of inhibitors of KIT protein in relation 
to inflammation. For reasons detailed below, applicant 

stresses that one could not have predicted the success of the 
claimed invention based on in vitro experiments. 



The Examiner asserts that one routinely bases in vivo methods 
upon in vitro experiments which is why in vitro experiments 
are performed, and one would have a high expectation of 
success in doing so. 

Applicant respectfully disagrees. A high expectation of 
success cannot be equated with what is, at most, an incentive 
to experiment. Although in vitro experiments may provide an 
incentive to create in vivo models for further 
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experimentation, there still remains uncertainty as to whether 
in vitro data can be replicated in in vivo models. The 
complexity of an in vivo model presents new difficulties and 
challenges absent in in vitro experiments. Such challenges, 
i.e., lack of predictability, are based on in vivo variables, 
such as systemic adverse reactions in the subject, efficiency 
of anti c-kit antibody binding to KIT protein in vivo, and 
variable reactions associated with different inflamed tissue 
sites. In this application, the success observed in 

transgenic mice used in the direct therapeutic administration 
of anti c-kit antibodies on inflamed skin was thus not 
predictable based on success in an in vitro system. 

In support of this position, applicant respectfully directs 
the Examiner to Genovese, et al . ("Combination Therapy with 
Entaercept and Anakinra in the Treatment of Patients with 
Rheumatoid Arthritis who have been Treated Unsuccessfully with 
Methoxtrexate", Arthritis & Rheumatism, Vol. 50 No. 5:1412- 
1419 (2004)) (Exhibit A), Verhoeven, et al . ("Combination 
Therapy in Rheumatoid Arthritis: Updated Systematic Review", 
British Journal of Rheumatology, 37:612-619 (1998)) (Exhibit 
B) and the instant specification at page 41, lines 5-32. 

Genovese teaches that the in vivo combination of two drugs 
known to individually treat rheumatoid arthritis, etanercept 
and anakinra, is potentially more harmful to a subject than 
treatment with either etanercept or anakinra alone. 
(Genovese, page 1418). 

Verhoeven teaches that combination therapy for rheumatoid 
arthritis, using several drugs known to be capable of treating 
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the disease individually, produced "no trend for an overall 
beneficial effect of a particular drug in a combination . " 
(Verhoeven, page 617, Fig. 1) . That is, some drug 

combinations succeeded and some failed, all in unpredictable 
fashion . 

The in vivo experiments conducted in Genevese and Verhoeven 
yielded unexpected results for combination therapy of 
rheumatoid arthritis, especially in light of the fact that the 
drugs tested had produced positive results when tested 
individually in other in vivo experiments. It is stressed 
that in these references in vivo data still failed to serve as 
a basis for reasonably expecting success in further in vivo 
experiments. If this is true with in vivo data, it only 
follows that in vitro data are an even less reliable indicator 
of in vivo success. In short, one can not reasonably expect 
in vivo success based only on in vitro data. 

Finally, applicant notes that the specification, at page 41, 
lines 5-32, makes clear that much skepticism existed in the 
art as to the predictability of in vivo experiments for 
blocking kit activation based on in vitro data. Specifically, 
it was not clear "what the overall [] effects of blocking KIT 
would be on inflammation and physiology in vivo" (pg. 41, 
lines 7, 8), based on specific scientific observations 
enumerated at pg . 41, lines 7-32. 

In view of the above remarks, applicant maintains that claims 
50-57 satisfy the requirements of 35 U.S.C. §103(a). 
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Summary 

Applicant maintains that the claims pending are in condition 
for allowance. Accordingly, allowance is respectfully 

requested . 

If a telephone conference would be of assistance in advancing 
prosecution of the subject application, applicant's 
undersigned attorney invites the Examiner to telephone him at 
the number provided below. 

No fee is deemed necessary in connection with the filing of 
this Communication. However, if any additional fee is 

required, authorization is hereby given to charge the amount 
of such fee to Deposit Account No. 03-3125. 



Respectfully submitted, 





I hereby certify that this 
correspondence is being deposited 
this date with the U.S. Postal 
Service with sufficient postage as 
first class mail in an envelope 
addressed to: Mail Stop AF 



John P. White 
Registration No. 28,678 
Alan J. Morrison 
Registration No. 37,399 
Attorneys for Applicant 
Cooper & Dunham LLP 
1185 Avenue of the Americas 
New York, New York 10036 
(212) 278-0400 
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Combination Therapy With Etanercept and Anakinra 
in the Treatment of Patients With Rheumatoid Arthritis 
Who Have Been Treated Unsuccessfully With Methotrexate 



Mark C Genovese, 1 Stanley Cohen, 2 Larry Moreland, 3 Deborah Lium, 4 Sean Robbins, 4 
'Richard Newmark, 4 and Pirow Bekker, 4 for the 20000223 Study Group 



Objective. To determine the potential for additive 
or synergistic effects of combination therapy with the 
selective anti-tumor necrosis factor a agent etanercept 
and the anti-interleukin-1 agent anakinra. 

Methods. Two hundred forty-four patients in 
whom rheumatoid arthritis (RA) was active despite 
methotrexate therapy were treated with subcutaneous 
etanercept only (25 mg twice weekly), full-dosage etan- 
ercept (25 mg twice weekly) plus anakinra (100 mg/day), 
or half-dosage etanercept (25 mg once weekly) plus 
anakinra (100 mg/day) for 6 months in a double-blind 
study at 41 centers in the US. Patients had never 
previously received anticytokine therapy. Patient re- 
sponse was measured with the American College of 
Rheumatology (ACR) core set criteria, a health-related 
quality-of-life questionnaire, and the Disease Activity 
Score. Safety was assessed by the number of adverse 
events and clinical laboratory values. Plasma concen- 
trations of both agents and antibody formation against 
both agents were also assessed. 

Results. Combination therapy with etanercept 
plus anakinra provided no treatment benefit over etan- 
ercept alone, regardless of the regimen, but was associ- 
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ated with an increased safety risk. Thirtyone percent of 
the patients treated with full-dosage etanercept plus 
anakinra achieved an ACR 50% response, compared 
with 41% of the patients treated with etanercept only. 
This result was not statistically significant (P = 0.914). 
The incidence of serious infections (0% for etanercept 
alone, 3.7-7.4% for combination therapy), injection-site 
reactions, and neutropenia was increased with combi- 
nation therapy. Combination therapy had no effect on 
the pharmacokinetics or immunogenicity of either 
agent. 

Conclusion. Combination therapy with etanercept 
and anakinra provides no added benefit and an in- 
creased risk compared with etanercept alone and is not 
recommended for the treatment of patients with RA. 

Rheumatoid arthritis (RA) is a chronic auto- 
immune inflammatory disease characterized by inflam- 
mation that often leads to the progressive destruction of 
articular structures and significant disability. The etiol- 
ogy of RA remains unclear, but it is thought to be 
mediated in part by antigen-driven T cells and macro- 
phages that produce interleukin-1 (1L-1) and tumor 
necrosis factor a (TNFa), 2 cytokines involved in the 
inflammatory cascade (1-3). Specific blockade of these 
individual cytokines has recently been shown in large, 
place-controlled trials to be safe and effective in the 
treatment of RA (4-9). 

Although selective anticytokine therapy has im- 
proved patient outcomes, it does not necessarily produce 
disease remission. Thus, the more aggressive treatment 
option of combining anticytokine agents has been ex- 
plored in animal studies. Combination treatment with 
anakinra, a recombinant IL-1 receptor antagonist (1L- 
lRa) (Kineret; Amgen, Thousand Oaks, CA), and poly- 
ethylene glycol-conjugated soluble TNF receptor type 1 
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esulted in synergistic improvement in the symptoms of 
tdjuvant-induced and collagen-induced arthritis in rats 
elative to the improvement observed with either agent 
done (10,11). Additive or synergistic improvement was 
ieen with a variety of dose combinations of each agent, 
nit synergistic improvement was particularly evident 
vhen suboptimal doses of each agent were given in 
combination. 

The present study was designed to test the hypothe- 
cs that combination therapy with the anti-TNF agent 
etanercept, a soluble TNFa receptor (Enbrel; Amgen), 
and the anti-IL-1 agent anakinra at their approved 
dosages would safely provide superior efficacy relative to 
etanercept alone in patients with RA. Secondarily, the 
study examined the possibility that anakinra given with 
etanercept at a dosage of 25 mg once weekly (half the 
approved weekly dose) would still provide superior 
efficacy compared with full-dosage etanercept alone. 

PATIENTS AND METHODS 

Patients. This study enrolled patients who were at least 
18 years old and had a >6-month history of RA, as diagnosed 
by the American College of Rheumatology (ACR) classifica- 
tion criteria (12). Patients had at least 6 swollen joints and 9 
tender/painful joints and at least 2 of the following: morning 
stiffness lasting at least 45 minutes, a serum C-reactive protein 
(CRP) level of at least 1.5 mg/dl, or an erythrocyte sedimen- 
tation rate (ESR) of at least 28 mm/hour. Patients had received 
methotrexate (MTX) for at least 16 weeks, with the dosage 
stable at 10-25 mg/week for at least 8 weeks. All patients gave 
informed consent, and the study protocol was approved by the 
institutional review boards for each study site. 

Patients were not eligible to enroll m the study il they 
had received any disease-modifying antirheumatic drug other 
than MTX within the past 4 weeks, had ever been treated with 
anakinra or any protein-based TNFa inhibitor (e.g., etaner- 
cept, infliximab), had received any intraarticular or systemic 
corticosteroid injections within the past 4 weeks, or had a 
recent history of significant infection or other important 
concurrent illness. 

Study design and treatment. Patients were randomly 
assigned in a 1:1:1 ratio to receive 25 mg of etanercept twice 
weekly plus anakinra placebo once daily, 25 mg of etanercept 
once weekly plus 100 mg of anakinra daily, or 25 mg of 
etanercept twice weekly plus 100 mg of anakinra once daily 
(hereafter referred to a etanercept only, half-dosage etaner- 
cept plus anakinra, and full-dosage etanercept plus anakinra, 
respectively). Both etanercept and anakinra were administered 
subcutaneously for 24 weeks. In order to blind patients, to the 
treatment assignment, additional sham injections of etanercept 
were administered as necessary, so that all patients received 
twice weekly injections of etanercept/sham and once daily 
injections of anakinra or matched placebo. Patients continued 
to receive stable doses of MTX and other medications (e.g., 
corticosteroids) throughout the study. After screening, patients 
were evaluated at baseline (day 1) and at weeks 2, 4, 8, 12, 16, 



20, and 24, with followup evaluation 4 weeks after completion 
or at the time of early discontinuation. 

Endogenous human IL-IRa was isolated, purified, and 
produced by recombinant DNA technology using Escherichia 
coli fermentation. The resulting product, anakinra, is identical 
to the naturally occurring nonglycosylated form of human 
IL-IRa except for the addition of an N-termirial methionine 
residue. Anakinra was provided by Amgen in single-use vials as 
a liquid containing 1 ml of 100 mg/ml anakinra. The formula- 
tion consisted of sodium citrate, sodium chloride, disodium 
EDTA, and polysorbate 80. The placebo formulation, was the 
same, but without anakinra. Both solutions were pH 6.5. 

Etanercept is a soluble TNF receptor fusion protein 
produced by recombinant DNA technology in a Chinese 
hamster ovary mammalian cell expression system. Etanercept 
was supplied by Amgen in 25-mg single-use vials containing 
etanercept lyophilized powder, mannitol, sucrose, and 
tromethamine. After reconstitution with bacteriostatic water, 
the solution had a mean (±SD) pH of 7.4 ± 0.3. 

Efficacy assessment. At every study visit, patients were 
assessed for the components of the ACR core set of disease 
activity measures (13), the modified Disease Activity Score 
(DAS) (14), the European League Against Rheumatism (EU- 
LAR) response (14), and the duration of morning stiffness. A 
health-related quality-of-life evaluation with the Short Form 
36 (SF-36) healthy survey (15) was performed at baseline and 
at weeks 4, 12, and 24 (or at the time of early termination). 

The primary end point was the proportion of patients 
achieving an ACR 50% (ACR50) response (16) at week 24. 
Secondary efficacy end points included the ACR20 and 
ACR70 response rates at week 24, the ACR response at week 
12, the sustained ACR20 response (response for at least A 
monthly measurements, not necessarily consecutive, with 1 
occurring at month 6), a good or moderate EULAR response 
at week 24, improvement in the ACR core criteria compo- 
nents, duration of morning stiffness, the DAS, and the SF-36 
score. 

Patients were considered ACR50 responders if they 
had at least a 50% reduction in the number of tender and 
swollen joints and in 3 of the following 5 measures: patient's 
assessment of disease activity by visual analog scale (VAS), 
physician^ assessment of disease activity by VAS, patient's 
assessment of pain by VAS, the disability score as measured by 
the Health Assessment Questionnaire (17), and acute-phase 
reactants (CRP or ESR). The joint counts (66 joints evaluated 
for swelling, and 68 joints evaluated for tenderness/pain) were 
assessed by the same qualified independent assessors at each 
study center throughout the study. To preserve blinding of the 
study, injection sites were covered with clothing during the 
joint counts to insure that the assessors would not be influ- 
enced by injection-site reactions. 

Safety and pharmacokinetic assessment. Safety assess- 
ment data that were collected at every study visit were the 
number of adverse events/infectious events and the clinical 
laboratory values. An adverse event was defined as follows: 
"Any untoward medical occurrence in a patient or clinical 
investigation subject administered a pharmaceutical product 
and which does not necessarily have to have a causal relation- 
ship with this treatment" (18). A serious adverse event was 
defined as follows: "Any untoward medical occurrence that at 
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Table 1. Baseline characteristics of study patients* 



Characteristic 



Etanercept only 
(n = 80) 


Half-dosage 
etanercept + anakinra 
(n«81) 


Full-dosage 
etanercept + anakinra 
(n = 81) 


82.5 


71.6 


77.0 


86.3 


77.8 


75.3 


54.4 ± 13.6 


53.8 ± 11.8 


55.7 ± 13.0 


25.0 


18.5 


29.6 


75 ± 18 


82 ± 21 


80 ± 23 


9.7 ± 9.4 


9.5 ± 10.3 


10.6 ± 9.8 


65.0 


75.3 


71.6 


48.8 


54.3 


44.4. 


96.3 


95.1 


96.3 


16.1 ± 4.5 


16.2 i 4.2 


ID. / 


31.0 ± 14.2 


31.0 ± 15.4 


35.9 ±14.9 


21.4 ± 9.4 


19.8 ± 9.6 


23.4 ± 12.0 


1.5 i 0.6 


1.5 ± 0.6 


1.6 ± 0.6 


2.0 ± 2.2 


2.4 ±3.5 


2.0 ± 2.5 


44.6 ± 21.51 


49.2 ± 22.81 


49.9 ± 23.94 


145.3 ± 102.3 


154.4 ± 162.1 


159.5 ± 134.0 


28.7 ± 9.7 


28.8 ± 7:9 


29.1 ± 7.9 


46.9 ± 12.3 


47.9 ± 10.9 


44.5 ±11.9 



% female 

% white race 

Age, years 

% age s 65 years 

Weight, kg 

Duration of RA, years 

% rheumatoid factor positive 

% receiving corticosteroids 

NSAID use, % 

MTX dosage, mg/week 

No. of tender/painful joints 

No. of swollen joints 

HAQ score 

Serum CRP, mg/dl 

ESR, mm/hour 

Duration of morning stiffness, minutes 
SF-36 score 

Physical component 

Mental component 



* Except where indicated otherwise, values are the mean ± SD. Etanercept only = etanercept 25 mg twice, weekly; 
half-dosaee etanercept + anakinra = etanercept 25 mg once weekly plus anakinra 100 mg daily; full-dosage 
etanercept + anakinra = etanercept 25 mg twice weekly plus anakinra 100 mg daily; RA = rheumatoid arthritis; 
NSAID = nonsteroidal antiinflammatory drug; MTX = methotrexate; HAQ = Health Assessment Questionnaire; 
CRP = C-reactive protein; ESR = erythrocyte sedimentation rate; SF-36 = Short Form 36. 



any dose results in death, is life threatening, requires inpatient 
hospitalization or prolongation of existing hospitalization, re- 
sults in persistent or significant disability/incapacity, or is a 
congenital anomaly/birth defect" (18). 

Blood samples were collected for measurement of 
plasma anakinra and etanercept concentrations (at baseline 
and weeks 4, 12, and 24 [or at the time of early termination]) 
and anti-anakinra and anti-etanercept antibodies (at baseline 
and weeks 12 and 24 [or at the time of early termination]). 
Plasma anakinra concentrations were assessed by antibody- 
capture enzyme-linked immunoassay (ELISA), and plasma 
etanercept concentrations were assessed by a solid-phase sand- 
wich ELISA kit. Antibody samples testing positive in a screen- 
ing biosensor immunoassay (Biacore, Uppsala, Sweden) were 
retested for neutralizing antibodies, using a bioassay. 

Statistical analysis. Results were analyzed using a 
modified intent-to-treat method that included all randomized 
patients who received at least 1 dose each of anakinra/placebo 
and etanercept/sham. Patients with missing ACR scores at a 
particular visit were considered nonresponders at that visit. 

The primary comparison was the full-dosage etaner- 
cept plus anakinra group against the etanercept-only group. 
The analysis was 1 -tailed for the primary comparison and 
2-tailed for the secondary comparisons. Odds ratios (ORs) and 
their confidence intervals (CIs) were calculated for compari- 
sons between groups. Binary efficacy end points were analyzed 
using a logistic regression model. Continuous end points were 
analyzed over time using a repeated-measures mixed model. 

Adverse events were tabulated for comparison across 
treatment groups, and summary statistics were calculated for 
laboratory values. 



RESULTS 

Characteristics of the study patients. The base- 
line demographics and disease characteristics of the 
patients are shown in Table L Most of the patients were 
women with long-standing and very active disease. Char- 
acteristics were balanced across treatment groups. Com- 



244 patients assigned to 
treatment 





242 patients received 
study medication 












1 






60 assigned to 
etanercept 25 mg B1W 




81 assigned to 
etanercept 25 mg QW + 
anakinra 100 mg QD 




81 assigned to 
etanercept 26 mg BIW + 
anakinra 100 mg QD 


1 


I I 


5 discontinued treatment 
Consent withdrawn (4) 
Other reasons (1 ) 




18 discontinued treatment 
Consent withdrawn (7) 
Adverse events (7) 
Other reasons (4) 




15 discontinued treatment 
Consent withdrawn (7) 
Adverse events (6) 
Other reasons (2) 


I 


I I 


75 (93%) completed 
24 wk 




63 (78%) completed 
24 wk 




66 (80%) completed 
24 wk 



Figure 1. Disposition of patients. Other reasons for premature with- 
drawal included protocol violations and patients being lost to followup. 
BIW = twice weekly; QW = once weekly; QD = once daily. 
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figure 2. Percent of patients achieving an American College of 
Rheumatology 20% (ACR20), ACR50, or ACR70 response at week 
I4. BIW = twice weekly; QW = once weekly. 



^letion rates ranged from 78% to 93%, with the highest 
rate in the etanercept-only group (Figure 1). Signifi- 
;antly fewer patients in this group withdrew as a result of 
adverse events compared with the combination-therapy 
groups. 

Efficacy results. Patients in all treatment groups 
showed improvement from baseline at week 24 (Figure 
2). Therapy in the etanercept-only group resulted in an 
A.CR50 of 41%, compared with 31% in the full-dosage 
etanercept plus anakinra group (P = 0.914, by 1-tailed 
f-test). The OR for achieving an ACR50 response in the 
full-dosage etanercept plus anakinra group relative to 
that in the etanercept-only group was 0.64 (90% CI 
0.37-1 .09). The OR for achieving an ACR50 response in 
the etanercept-only group relative to that in the half- 



dosage etanercept plus anakinra group was 1.11 (95% CI 
0.59-2.09). For the comparison of patients in the full- 
dosage (twice weekly) combination-therapy group rela- 
tive to those in the low-dosage (once weekly) combina- 
tion therapy group, the OR was 0.71 (95% CI 0.37-1.35). 

Because the dropout rate was higher in the 
groups receiving combination therapy, it was important 
to determine whether this influenced the efficacy results. 
Sensitivity analyses, including a completers analysis ^all 
patients who completed the study) and a last observation 
carried forward analysis, yielded results similar to those 
observed in the modified intent-to-treat analysis (data 
not shown), indicating that differential dropout rates did 
not influence the outcome. In addition, results were 
unaffected when they were adjusted for baseline covari- 
ates (data not shown). 

Evaluation of the ACR20 and ACR70 response 
rates confirmed that combination therapy was not supe- 
rior to etanercept alone. The only comparison yielding a 
statistically significant difference between treatments 
indicated that at week 24, the ACR20 response of 
patients treated with etanercept alone was superior to 
that of patients treated with etanercept once weekly plus 
anakinra (OR 1.98, 95% CI 1.05-3.78; P = 0.037). 

Between 43% and 54% of patients in each treat- 
ment group achieved a sustained ACR20 response dur- 
ing the study, and most patients achieved a EULAR 
response at week 24 (79% of patients in etanercept-only 
group, 73% of those in the full-dosage etanercept plus 
anakinra group, and 66% of patients in the half-dosage 
etanercept plus anakinra group received a good or 
moderate rating). At week 24, the mean percent reduc- 
tion from baseline in the DAS was 39% in the 
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25 mg Etanercept BIW + 
100 mg Anakinra QD 
(n = 79) 



25 mg Etanercept BIW + 
Anakinra Placebo 
(n = 80) 




25 mg Etanercept QW + 
100 mg Anakinra QD 
(n - 79) 




48 96 144 192 240 266 336 

Time Postdose (h) 



96 144 192 240 288 336 
Time Postdose (h) 



96 144 192 240 288 336 
Time Postdose (h) 



Figure 3. Individual plasma etanercept concentrations (Cone). Because the results at each week indicated that 
the pharmacokinetic steady state of etanercept was reached by week 4 T the data for all visits (weeks 4, 12, and 24) 
were pooled for analysis. BIW - twice weekly; QW = once weekly; QD = once daily; h = hours. 
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Fieure 4 Individual plasma anakinra concentrations. Because the results at each week indica ted that the 
prrmaikinetic steady state of anakinra was reached by week 4, the data for all vis.ts (weeks 4, 12, and 24) were 
pooled for analysis. See Figure 3 for definitions. 



etanercept-only group, 40% in the half-dosage etaner- 
cept plus anakinra group, and 41% in the full-dosage 
etanercept plus anakinra group. Radiographs were not 

obtained in this study. 

Pharmacokinetics. Plasma concentrations tor 
weeks 4 12 and 24 indicated that the pharmacokinetic 
steady state was reached by week 4 for both etanercept 
and anakinra, and thus the data for all visits were pooled 
for analysis. The pharmacokinetics of each agent ap- 
peared unaffected by the concomitant administration of 
the other (Figures 3 and 4). Plasma concentrations of 
anakinra and etanercept were similar to those observed 



in previous studies of anakinra or etanercept alone 
(Genovese MC, et al: unpublished observations). 

Safety. The proportion of patients reporting ad- 
verse events was similar for each treatment group (90- 
95%) (Table 2). However, combination therapy with 
anakinra and etanercept was associated with a higher 
overall incidence of serious adverse events, events caus- 
ing patient withdrawal from study, and injection-site 
reactions. 

Serious adverse events were generally individual 
occurrences, with no single category of event accounting 
for the increase observed with combination therapy 



Table 2. incidence of adverse events during treatment* 



Event 



Etanercept only 
(n = 80) 



Half-dosage 
etanercept + anakinra 
(n = 81) 



Any adverse event 
Most common adverse events 
Injection-site reaction 
Upper respiratory infection 
Any adverse event causing withdrawal 
Any serious adverse event 
Any infection 

Infection resulting in antibiotic 

administration or hospitalization 
Infection leading to withdrawal 
Serious infection 
Serious pneumonia 
Serious cellulitis 



72 (90.0) 

32 (40.0) 
16(20.0) 
0(0) 
2 (2.5) 
32 (40.0) 
0(0.0) 

0(0.0) 
0(0) 
0(0) 
0(0) . 



77 (95.1) 

55 (67.9) 
9(11.1). 
7 (8.6) 
4 (4.9) 

30 (37.0) 
3 (3.7) 

2 (2.5) 

3 (3.7) 
1 (1.2) 
1 d-2) 



Full-dosage 
etanercept + anakinra 
(n = 81) 



76 (93.8) 

57 (70.4) 

11 (13.6) 
6(7.4) 

12 (14.8) 
38 (46.9) 

6(7.4) 

2(2.5) 
6(7.4) 
2(2.5) 
2(2.5) 



* Values are the number (%) of patients. See Table 1 for definitions. 
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Table- 3. Serious adverse events that occurred during the study* 



Event 



Cellulitis 
Pneumonia 

Pneumonia and pulmonary fibrosis 

leading to respiratory insufficiency 
Gastroenteritis 
Herpes zoster 
Lymphoma, malignant 
Neuralgia 
Back pain 
Chest pain, cardiac 
Chest pain, noncardiac 
Pyelonephritis 
Transient ischemic attack 
Arrhythmia, atrial 
Dyspnea 

Gastric ulcer, hemorrhage 

Personality disorder 

Pneumonitis 



Etanercept only 
(n = 80) 



Half-dosage 
etanercept + anakinra 
(n - 81) 



Full-dosage 
etanercept + anakinra 
(n = 81) 



0(0) 
0(0) 
0(0) 

0(0) 
0(0) 
0(0) 
0(0) 
0(0) 
0(0) 

0 (0) 
0(0) 
0(0) 
1(1.3) 
0(0) 
0(0) 

1 (1.3) 
0(0) 



1 (1*2) 
1(1.2) 
0(0) 

0(0) 

0(0) 

0(0) 

0(0) 

0(0) 

0(0) 

0(0) 

0(0) 

0(0) 

0(0) 

1 (1.2) 

1 (1.2) 

0(0) 

1 (1.2) 



2 (2.5) 
1 (1.2) 
1 (1.2) 

1 (L2) 
1 (1-2) 
1 (1-2) 
1 (1-2) 
1 (1.2) 
1 (1-2) 
1 (1.2) 
1 (L2) 
1(1-2) 
0(0) 
0(0) 
0(0) 
0(0) 
0(0) 



► Values are the number (%) of patients. See. Table 1 for definitions 



(Table 3). However, infections accounted for serious 
events in 9 of 16 patients receiving combination therapy. 
The reported serious infections were as follows: pneu- 
monia and cellulitis (3 patients each), herpes zoster (1 
patient), pneumonitis (1 patient), and pyelonephritis (1 
patient). One 70-year-old patient with pulmonary fibro- 
sis was diagnosed as having pneumonia and died of 
pulmonary insufficiency. Serious infections occurred an 
average of 2 months after exposure to combination 
treatment (range 1 week to 5 months) in patients whose 
mean age was 60 years (range 42-77 years). No cases of 
tuberculosis or opportunistic infections were reported. 

The incidence of injection-site reactions was 
more than 50% higher with combination therapy than 
with etanercept alone. These reactions were transient, 
Tarely severe (a combined incidence of 2% in the 
combination-therapy groups), and typically involved no 
clinical sequelae. However, they were the most common 
cause of adverse event-related withdrawal during the 
study for patients receiving combination therapy, ac- 
counting for 5 of 13 adverse event-related withdrawals. 
Injection-site reactions were less likely to occur after the 
first month of therapy. . 

The mean neutrophil counts decreased to a sim- 
ilar extent in all 3 groups within the first 2 weeks of 
initiating treatment but remained stable thereafter. Two 
Patients in the full-dosage etanercept plus anakinra 
group experienced neutropenia (neutrophil count 
<1.0 X 10 l 7liter) during the study. Both patients com- 
pleted the study, and no clinical events were associated 



with the neutropenia. No subjects had changes in the 
neutrophil count that appeared to be associated with 
their serious infectious episodes. None of the subjects 
who experienced serious infectious episodes experi- 
enced neutropenia. No other clinically significant trends 
in the laboratory results were apparent. Three patients 
receiving anakinra and no patients receiving etanercept 
had evidence of potentially neutralizing anti-anakinra 
and anti-etanercept antibodies, respectively. The pres- 
ence of antibodies had no apparent effect on efficacy or 
safety. 

DISCUSSION 

The clinical hypothesis for this study, that com- 
bination treatment with selective anticytokine therapies 
(etanercept and anakinra) would safely provide superior 
improvement in the signs and symptoms of RA com- 
pared with etanercept alone, proved false. Analyses of 
the primary efficacy end point, the ACR50 response at 
week 24, showed no significant differences between 
groups regardless of the combination regimen used 
(etanercept twice weekly or once weekly). In fact, pa- 
tients who received etanercept only in this study had the 
highest ACR responses, similar to those seen in previous 
studies of etanercept (4,8), and encountered the fewest 
safety problems. 

Results of preclinical experiments suggested that 
simultaneous blockade of 1L-1 and TNFa would be 
more effective than either approach alone in inhibiting 
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progression of RA, with a combination of suboptimal 
doses of each anticytokine agent providing a synergistic 
effect. The reasons for the discrepancy between the 
preclinical and clinical results are unclear, but several 
theories present themselves. First, there may have been 
a negative interaction between the compounds. This 
theory seems unlikely, because the pharmacokinetic 
results show that plasma concentrations for both agents 
remained unchanged relative to observations for each 
agent independently. Also, anakinra is eliminated re- 
nally (19-21), while etanercept is eliminated by the 
Kupffer cells of the liver (Genovese MC, et al: unpub- 
lished observations). It is also unlikely that anakinra and 
etanercept would bind and block the effect of each 
other. 

Second, anti-anakinra antibodies could be re- 
sponsible for the lack of benefit of combination therapy. 
This too is unlikely, because a low percentage of patients 
had potentially neutralizing anti-anakinra antibodies, 
and the antibody results from this study were consistent 
with the antibody data from other anakinra studies in 
which efficacy was demonstrated. Third, anti-TNF ther- 
apy could have down-regulated IL-1 expression, render- 
ing any impact of anti-IL-1 therapy negligible. This 
remains a possibility* although it would not explain the 
inconsistency between the clinical and preclinical results. 
Fourth, the degree of overlap and interplay between 
IL-1 and TNF may leave little room for improvement 
beyond the efficacy attainable with an effective TNF 
inhibitor. This is an intriguing possibility that requires 
further study. 

The safety results for this study showed that 
combination anticytokine therapy was associated with a 
higher incidence of serious infections than was observed 
with the use of etanercept alone. These results are 
comparable with what was previously reported in a small 
open-label study of the combination of etanercept and 
anakinra (22). Many patients in this study were receiving 
a combination of 4 potentially immunosuppressive 
agents, including corticosteroids, MTX, anakinra, and 
etanercept, all of which could have contributed to this 
finding. Combination therapy was also more commonly 
associated with neutropenia, which is probably not sur- 
prising because decreases in the neutrophil count have 
been associated with both etanercept and anakinra 
(Genovese MC, et al: unpublished observations). It is 
notable, however, that in this study neutropenia was not 
associated with the risk of serious infection. 

These results suggest that use of combination 
treatment with anakinra and etanercept is not justified 
in patients with RA who are naive to biologic therapy. 



However, the possibility that combination anticytokine 
treatment could benefit certain patients cannot be ex- 
cluded based on this relatively small study. The response 
to combination therapy might be different in patients 
with partial or inadequate responses to prior anticyto- 
kine treatment, for example, although the safety con- 
cerns raised by this study would remain. Furthermore, 
these results do not preclude the possibility of successful 
combination therapy with future agents selectively 
blocking other pathways. 

Overall, the results from this study provide no 
evidence of an additional treatment benefit of combina- 
tion therapy with etanercept plus anakinra in patients 
with active RA despite the use of MTX. In fact, the 
combination posed an increased risk of serious infection 
and neutropenia. Treatment with etanercept or anakinra 
alone, or either agent in combination with MTX, has 
been demonstrated to be effective and safe in previous 
studies, and the findings from this study do not affect the 
profiles of the individual compounds. The findings do 
raise important questions about the role of each of these 
cytokines in the pathophysiology of RA and other 
inflammatory diseases. The development of anticytokine 
therapies has epitomized the translation of research 
from bench to bedside, and the results of this study 
highlight the need to translate these results back to the 
bench to better understand the interrelationship of these 
cytokines in human disease and to explain the incongru- 
ity of the preclinical and clinical findings. 
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mcius of an al "»°? * ad(Je «l to those of the 

from »^ ^^m'rwS articles wee Tound in the 
origin^ * tudy '"'iSL ?^icl« M Tlfl). Four possibly 
reference list of .»« l «5^ d a »"^!! wcl « found in abstract 
Jelevant reports in 6 ^ a "^3n e manuscripu of 

two recently published aruUe* v«rc ^ to »re 

The total or 30 (»x olrl. ^"^^"tjenis included 
1MM > in TO* I. ^fSfSTiS a n, 0 .t or k. 
in these male u ^^^^ience of active disease, 
strict criterion to verrfy preset. uncnl sxrategy 

The ««di« »«» D . k f^Si Sfac Studies describe 
as well « the D MARD * , W C ^? ~elosporin. three 
Tstpp-up strateev: two oT ^.^o Tn«hoire*atc 
u^dYm. gold *« anchor "JaJ^ "of these. SW 
Ten studies * 0 C n V« Sor drug) «x 

u^d ^^ , ^" 0 ffii 1 wo»T.» anchor dniE). three 

Studies uwd anumftlarta^ t.one dapsoIje or r>- 

us *d «»>Pfc" atone V,f r n H™pTv jSso used were auruno- 
pcnieniamineCa.a^hordmes^aBO^ more 

& aao azathlopnne (« ^add. » ^ ^.wep. 
than 10,du e .n«mblBaUO« ™» n m 

down strategy (four n^ ^ d , liso(lo)nc orolly). 



down strategy (four n^ ^ d , liso(lo)nc orolly). 
rr^thylprrrinisone pulses or pre i w smdies) or 

Slcoids were added to ^« 8™ce ^» one Mud y pre.d- 

or placebo to JJ^^J^^Sd l^mg/day In 79 
picdttisone vcrr»ns f""!?"- Aftcr £ month*. OUT- 

ss,i«up T c aid ui ^; 

comes in tne com-. strength »nd an 

antiy more » l4 P rovc 'L JrifiinVTwelliuft, redness, pain 
inflammatory mdc» compns.nE r5 n i y 
on motion heat ^ »ndeme« bu » ^ cembi „^. 

° nP S « "eSwal due to toxicity 1 

in the placebo group- rfonned a do«ft-findin8 Study 
Morelaod cr a/. 7 ^ rf ^~dy CM-T412 in three 
of monoclonal an»o y treatment 

S^S«£^ STWwceV) in 64 patient, ~.lh 



ofter 3 monies ireairppvw 
Mtonr WA'.^ScS 0 0 no. show .ekv.n, 
nd 4 j.v. pulse* ■ O . 0n V; L V^-n r :^l ,«r-,rv or loX.CltV. 
,«ween croup ff "^^'^10^.1.. ». P>«ebo to 
•l-ugwell tt ol. 8] ^f^^^rrresublished disease 
nethotrexaie in P"»' holrcxotc clone. After 

S month*, all ouwome * ;fi ,y beller , n the com- 
*crc subsiaunally ar) d %lobal assessments 
b j nR H-ireatmenl group l""^ en taoes, improvpmr.nl as 
/• ^ 0.001). E xpr*«« n ^ lw ; ell P 19 and 26%. 

compared with P>««*°J e fT«-.,< was similar lo pnor 
The frequency of ad *»" e ^y^.i,, usee alone. A 

threshold of 30% inert ** . , , ow mcun cyelosponn 
reduction resulted V' t r ^T«n}_or the Inclutled 

corticosteroids (^ JU ™e) • cyc)oS porin nr placebo 
Dcndi* ond B Jf" e JfJ^^o J^Lis After 6 month, 
to i.m. sold treatment in_ 41 >u» d emcacy only 

th c combined ^^^^2 o7^c»ll health .no 
in patients global ««^^^ sseSS mejuUaULll£8i- 
clinical ^"^""^ofind^O.05); other core s«. 
iug phy» ,c,M .^,* Minoed observer's global assess- 
measures, mciudm? Winro ctl 
rocBt , 'howed no d ff„e»ce^N ^ , 

were noted. H ^ e e r n| D, °e« found more olien in the 
function im p»rm«nl were ^ ^ reduction was 
cvciuspOi in-treateo F» r' , lne cyc l 05i)U4 ui 

required «i«»»^^„ m «ufring «ymptomMir. mat. 
BXOup. Advcr« events four i„ each 

ment occurred on y ^ ^^ti the end otcombina- 
rreatmenl group. »" h,d disappeared. 

lion ^'""Hy^li ^^rr.^ded buclllamine, a d..* 
Y»«irlK *» a/- H«J a ° be , e j. m . gold tr«tmr.nl 
developed m J "P°£,°' * lhs , lhc coiiibiiiec-ueairncnt 
in Mp»**» tt : A ""^to,kr- outcome* in swollen 
src up had "P"**™* 09S c»ment and CRP 

joint cowui. ulivsiciana gice . tcn0cr 

t - O f 5) -«J «ff%SSSS fo/U? of efficacy 
joint count *nd t5l i. flve p B t icI ,^, u ,,d 

combined-ireatmem Hrwuu (. j > « ^ ioe pla 
Porter «» */- [ J J * 00 ,„"f 142 patients. After 6 
ccbo to i..u. ^ between the 

months. J>*^ fl£r fiS^ «asc- n «) was c imp"' « hie 
goops. witbdT0Wa V^ O %gL7 OwtL ,o the leek of 

SWTiSS Of cvide- -« rated as moderate. 

ScoU m «i. 1121 »■» 1 "*id y Vut "to * parallel strategy 
chloroquinc •■«'■*»•» p0 ,iems. After 12 ...ouths 
aeainst i.m. e olfl a'^Vma.ion show** » P™tive trend 
of treatment, the "> mb, "»"°" , CRr _ 0.01) and 
ta all of the «2SS^^^vMt»oToi»« 

Si^nSS? S£?&M. « radio^phs in the 



combined-treatmen. ^0^,^° ^.^^^ 

Gibeon s» «i. I J * comoanson with each 

of theee 4 bnM, ^r^mbined treatment Broup 

the Combination showed a p**^"* » '-^ 
fican. difiorence o or g« ~c 

eignifteanx (8 « * f ? ol ' j,,"^ the combination of 

dirfcrciict: was 9ts n > fic " nt - W,in 

Jitmrexate anO chloroquinc lo iubiIuiubam* »»onc 
!^% h 2 ° p S S a After 6 ^nrt-. «^-~«» ^ 
Crr^iive in lender jomi uuuiH \r — u.wj w» 
Sao (5* OW) ^ authors state that combined 
SSlZi w« sli ? htly more toxic (»nd cffectiv.). 
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n . ;/inu w ere withdrawn due to 

si -r-ssskS - '-"* ki!h 

this study, compared the combinational 

O-Dcll cl u/- C °£ P j hydroxychloroquine 

n*ihotre.«e ; «»»P^^i5h«s»l»^.e and hydroxy- 
w U.e ^ b **"° n ' , m c Luxate alone, in 102 
rhloroqiiinc and w ™ ,^ ne ( i p /day) was low. 
p»tle»».Th.a^«^ p 1 ^ u8linc o l , of me.ho.re™.* 
tverv 3 monite,. ^ scssme i.ts of the effect of 



tverv 3 ^to- y i scssm ems of the effect of 
were allowed, S»***JV t 0 f efficacy was after 9 
therapy- The ^Opportunity was offered to 
months when ne «J« opp ^ ^ inSU rbc.en 

therapy response I oy « . Wj {ime 27/3 , ^3/35 

iu modified ^^^SMdered^ponderc (jf > test: 
and 2»/3o P*» enU S^alazine-hydroxychloroqume 
triple therapy " '"'^ » _ 0 32; overall /> = 0.12). 
f . 0.04; w «« a !°'™*"_ s tne authors leyon signinc- 
Based on survival ™ « , n triple therapy 

antly P*» cn J ' ™ r , ude that tuple therapy results 

l f J 9 months and conclude u^P jn tox|ci Non . 

in enhanced therapy failure. and ft"- 

responded were www* tte d lo reS ponU C «. 

,h«r report on {"»T^P according to »hr. rules 

Av 9 months uf J£JTu£rapy on, y s""*"* 1 » P os . , " vc 
of ,W* revjew. OTP tettW »P> ^ and tend „ |0 |nt 

trend: 'iS™*"?!* n^uotrcxetc. and significantly 
counts compared to roe uk- compared to 

better pollen J°^_£^|«*i». At 2 yr follow-up 
hydrOXychloroquu.c-MJph« } bctween- 

(with 3* e /» P 8 "™" *VL£ were )ar£r (and highly 
• urtub«« % ^ u , P ,h, ? s concerns only the patients who 
significant), but l ^J*° „« or dins to the mod Hied 
h fd a sufficient r*spon«« » cc ^ ith< * aw ., for toxicity 
faulus criteria on wuhdruwal* due to 

wae rare »t year 2 ; D V l p were no i available; however, 
eilvcrte events at n»or> - B Uout equal. 

!Umnwiihdim^ « ««^™J T ^r ih , combination of 
Williams el "I. li*J * j 0(& v ngoin6 , treatment 

x**^**&r£^^ i» i 3 /patien, S . Afte. 
with eaeh of th^e age d cort se , measure 
48 weeks, D Xnefit m^combined-tr«ui«..ifeioup. 
,howeiJ more beneht»ri tne K nmewhat more 

Withdrawals for W-*, ^ e U BUllcm ^eup (21% •» 
l5% rf£ « «/ [33] rep*™* 1 no difference* 

scores »t week 48 cornpar ed the combination of 
Willkens el a/- W^ggP^^ each of these drugs 
methotrexate on ES R and 11AQ were 

alone in 2W ^" ner pS]. and data on 48 

subsequently adoea in progression were 

^aitoSTrS] ^ctmbraUonw^s not better 
published later I .**J . ■ • s (w ibdrawals con- 

in the t«twecn-g»uup comp^nso t^ £sR ^ 

sidered as rrwtment ^"""^i; d P lo sil , 2 , r . a^athio. 



u- ^rnfrreesion in »he. methotrexate 
lcss '^ographic proton » in ^ cott> 

F^V^Si^^taAi -trow (trend), 
bmed treatment per treatment S' ou P 

j^&r^* 3 *^ ^ ^ apeul ic d is: 

due io loxicuy arc events werfc repon«d more 

.nethotrcxatc and ■™g^" , "f fter 52 week*, the eom- 
druxs alone in 103 P~"- (JJ^T ' ef lhe four core 
bination W8t not more. afltoiveinW w « 

861 ° r • ° lh ,iv eootfmTli groups: 4% met the prelimin- 
exceptionally goort in an e ,uw ^ ..^n pmtrsntK 

were withdrawn lor °xiaty com- 
mcllioiiexatc treatment eroup eomp ««» whh 

with the muli VLuL^^toSS^i^^ « 
^ ) <u ^^r?S%Y*Udn»i »nd afterwards 

s ^ ifi " nU> owlco,net 

[38]. 



W/« ^ ^gT^SU the combination of 
and prednwoiow c \" :. h culphatalwn* ^<> r * ft 

ITS pXT 7 T«g^;^^^ 

of combined «^«^" ^ J'c iapercd and 
treatment group were seen ■ «1W > p ^ 0 . 00 ?) 

° f C Geste°l « cl. 1.23] cu».p»«d a^'oStaS 
j J gold (50 mg/w.V) and prednisone (inniany 
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we eks then tapered to zero In 

2-weekly steps) w,l J* , l "was »* wcelc l2 ' 3«» l . befe ' , f l 
The main ™'- eS *ZTL\\Y withdrawn. At this urn*, nil 
prednisone was g' a ^ w "^ eaS ures showed S i e ...rkantly 
five DMMsed core sfti .J* cojnbinecUtrKa ,mem group: 
greater improvcii'" » ,n im0 rovei.ient is not reported. 
f he magnitude of ^^"^posir.. index, the disease 
Trie improvement '« . ta UlC combined-treatment 
activity s^rp.(DAb)(^ :rold lhat witn si „g le gold 
•muuu was more "»»•*. • dam ace was similar in 
treatment. P'0»!*«? dU e 10 toxicity was the same 
both S^ups. W'^^^ccWs (four p^.enis w wr* 
ta both groups aft" - rC pon troublesome «bound 

group). The 8 " ...j treatment srn"P alter wun 
frTecis in ihc^"^^ appear* «o be based on a 
drawal of P^^g^Zgro^ comparison in an 
Single «»P'' fi ^ n 'J *Tof follow-up. the DAS m the 
arr S y of 13: in wwk was worse than In the coi- 
conXincd-trcatrnent ro»Pr^ omenl ( „ d up r „ week 

,rol group. »? w r? t , n * roups were still better than «t 
£jV P»t!en« ,n holb ;.fji*«iki after the beginning 
baseline. After*; » t^^n-group difference 

of tapering prednisone J, 

remained. . spared the addition of ihr~ 

Corkill er meihylpreOnlsonc (at 0, ,4 

pulae* or 120 m E i-m. After 12 w***. the 

and B) to i-m. S o1 ^/" « S hmiflcanily belter in three of 
combined trearrnem W mcnl in pain and 
Tour coie «t \ hBn twict „ high, and 

physical function hlgh . After 24 weeks. the 

joint count •» m %££e* hod almost d,»pp«>rr>.n. 
J between-gioup. d, | r S' c m , Ee was similar ii. both groups. 
Progression orjomt damage w 2d weeks was more 
Withdrawal due « e "S. llce ,nTent group, but not 
frequent in the corcw 

significantly »o- , , 25l compared the addition 

Vinally. «-»<= on , e "' " .» 1 methylpredniso.« pulse* 
or three low-do"* ntb I smrl 7 , with sulphasaJa- 
(3 mg/Kg), at V* 3 . -nlS EiKluy per Cent of the pat.enU 

l z ine«JoneiP P*«« n ^ gg^^oD of oraJ cortico- 
i„ Viotli fcioups >*f n *,. P ., u dy period, no differences 
"teroids. in ™ effioicy or toxicity w«« 
between treatment «rnup ^ me , hy , pTe rinisnne in 
found. The relatively ■» conieosteioids may 

a population «' rP * dy D0 r *? b i; control. This important 
have decreed the P°£ lil;OSl croid a was the reason 
eo-iniervention wUh oral c « ^ ^ lr , a , ^ 

10 rate the strength oi 

moderaie. . lhe heterogeneity or the fiiid- 

Figure I 6 umman7M tne bica „ y E , r ,. p , for 

i„gs of appears to be »u trend for an 

corticosteroids. tne j£ of a particular drug in a com- 
ovei.11 ^S* 6 "''* 1 go Shows the U=k of data: low 
billion. The figure also ^ maT .y untested 

jample sfcc m most 
combinations. 

DISCUSSION 
, ... s ; nce 1^91, this review highlights 
1„ !,.«. second nnrt al ' *' P .f in the co^hinftd drug ireal- 
cACiting new developmen d bri<Jgc therapy 

ment of RA. ^ n earW disca sc - » le >^ u 




\ 



and one two^".* «-*"-«2a ^« s-mple rise or the eombi.«U- 
Wnatloa tml: «> ^^^^ ^/evidence that combined 

,hat the combination is better' ^SwTJSy evto«« or treno): 
,vi r .n« .ha, ^/^^Vr^lnt^ hSUr' Because the five 

mnira indicates overlap. 

• » rr\fe and. in the righl dov. 

witlicsnilcwterorfs.p^^^ huweve.-. the 
and duration. ^^X^rZ^^p^ lO.be 
cfTcet on disease aciiwy x * corticosteroids. 

«W«w o °^VSr^?STSS toeing of the 
This stre.n E thr.ns Kirwan « «. s j d Jdjuvan, 

damage wuuii .esult.ng from c ° r \"* 6 *f^^ ¥ because 

f W.ir. a study ^ |««|J- J- ^£^555- in 

enti-rhcumatic therapy w» " patients with a 

me control group In **J»££ ,^ prow clinica „ y 

toxicity. In " re " ,n - y pcsUivc results or h^ded th. 
embrace "rnbination therapy. n^-.^-analysa 

laSfisTsSsau^^ 
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-ooes comber ^P^J^^iK: 
ence compared » »^ ra ^Wn..ioB,, atrtiegie. and 
the hcicrogcuc ^ ^ ^£ b a lcss i^eresiiaE research 
pa t.cni mai*n?l ^ _«t im « combinntien needs 

ssr^fsiSyi ,» «... .*» 

con 9« bac q uenlly ,^ < P fi 0 r °T t urwdJ er tf/.*s siudy. we feel 
c ilep down or y 5ln iicgy. Tile icason is that 

P °'t w *° havc demonstrated 

t iep-up »"■» ■"' to \ hexap y, thus a priori decreasing 
T V/wof fnmre re^onfe. Also. il noT.-con.pl.ance 
the ch*nr f . nl liiiro* P noncompliant patients 

i, ,hc b»u . for lack bein?Sted in a trial with non- 
^SSJKSS Sequent therapy wi„ again ^. 
moreprone to fa»>- improved significantly 

. ' A, ^riiS wctS ftuud a number of problem* 
in recen years. w ". d smaU pal jent numbers, and 

"° l i/ s £e ScuSiom were often lacking In theory, 
sample •«« ,C ( ^ l £ min inmed by efficiently large 

typc ? riZTin oiacilce ft is often hart to Hud eligible 
sample su«- in p«cure,^ s . w measuremenl£ can 

paUe K l ?« « Record an actuaYcu.iUast between group,. 
! ,W «IU5e w"h joint score assessments, reliability 
For «". m P'^^ J f " wn , training of the aseeeeort. 

Co-iniervcnuon *^ obviously, any type of 

i„uee ui dnweal MJ*» . u anient 

w ay .Co.mtervpni_ aclected for this 

«'? w * h oTk y reduce disease activity. With 

le^ room for «»p contrast between neat- 

treatment, demonsiratio r . mlicoslero id 8 are een- 

T tonvreHcving drug*. The date 

eially kuj »»o as symp sysIe mic conlcps- 

summarized f ere m " e dtrtd M dUea.e-conlrolling 

« * i rials needs leconsideretion. 

R A cliniwl irwb patients, step-down 

, .^SoTin.! indn-c. corticosteroid* leads to 
bndge a «**Py emcacy at acceptable or low toxicity. 
^jSS^SS^Lm -? be percent, but the 

,«^«fic effects are probably dcpciidem on tw 
symptomatK effw a« P , B ' h|e lien „. ryr i„. 

Un t a subopuUl cli rt i«J respond to 

^.hnrSr pnd?he uU combination ol methotrex- 
Tte ,u pS^ne, and hydroxychloroquine »ppe»r t 
J?'-«?»ii5 ivMier than the components. Other combtna- 

replication. 

L "is * early ~« with -..e.-d-hn.- 
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